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Abstract [ Objective | This paper aims to achieve nearly zero sludge discharge during the anoxic-oxic ( AO) process operation
using ultrasound-alkali pretreatment, and evaluate pollutants removal and effluent quality in a lab-scale system. [ Methods ] Waste
sludge, which disintegrating by ultrasound-alkaline pretreatment (initial pH value was 12, ultrasonic energy density was 1.6 W/mL,
reaction time was 70 min, pulse ratio was 2 : 1), was returned to AO process for treating the actual wastewater. To minimize the effect
of disintegrated sludge on effluent quality and improve total nitrogen ( TN) removal efficiency, the sludge near-zero discharge AO
process was optimized by increasing hydraulic retention time of aerobic tank from 12.0 h to 14. 4 h and dosing external carbon sources
[ sodium acetate ( NaAc), 800 mg/L]. [ Results | Disintegrated sludge reusing increased chemical oxygen demand ( COD) of
effluent and was not conducive to meeting discharge standards, but didn't significantly impact the removal efficiency and concentration
of ammonia nitrogen. The organics released from disintegrated sludge could be used as a carbon source, increasing the TN removal

efficiency of the AO process from 49.7% to 62.0% and decreasing effluent TN concentration. After AO process optimization, the
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effluent quality met the discharge standard of the Integrated Discharge Standard of Water Pollutants ( DB11/ 307—2013) class B.

Meanwhile, the external carbon source dosage was saved 46. 7% which was compared to the traditional AO process. In addition, this

paper found that the concentration ratio of mixed liquid volatile suspended solids to mixed liquor suspended solids of near-zero sludge

discharge AO process will decrease after operating stably for a period of time. [ Conclusion ]

This paper confirms that the near-zero

sludge discharge AO process based on the combined ultrasound-alkaline technology can achieve sludge carbon source utilization and

reduced sludge discharge, offering insights for waste sludge near-zero discharge and resource recovery.

Keywords sludge disintegration anoxic-oxic( AO) process near-zero sludge discharge carbon source recovery cryptic growth
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